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Increasi ng the quantity and quality of life in cancer patients is challenging. There is significant literature documenting cancer-related and cancer treatmentY related impairments, disability, and evidence-based rehabilitation interventions. 1Y6 In fact, the prospective surveillance model has recently been suggested as an improved model for rehabilitation care in the breast cancer population. 7Y10 In an impairment-driven cancer rehabilitation model, identifying current and anticipating future impairments are the critical first steps in improving healthcare outcomes and decreasing costs. This is the first review on cancer prehabilitation, and the purpose was to describe the available research in this important area of oncology care. A review of the current literature was conducted in March 2013 on prehabilitation in general and then, more specifically, as it applies to an oncology population with PubMed and then repeated with Scopus ( Table 1 ). Identical search terms were used and similar results were found, with Scopus yielding two additional studies that were incorporated into this review. Using prehabilitation as a search term did not identify most of the articles used in this review because many pretreatment interventions were not identified in the literature as prehabilitation. General prehabilitation studies were selected to highlight specific issues as these apply to noncancer patient populations, whereas a comprehensive literature review was performed to describe the current evidence for cancer prehabilitation. This review is designed to describe the current literature and acknowledges that the research to date, although promising in concept and early small studies, reveals an urgent need for larger randomized controlled trials of both unimodal and multimodal interventions in the oncology population.
Prehabilitation typically occurs at the beginning of the rehabilitation care continuum and is used in anticipation of an upcoming stressor, such as surgery. Cancer prehabilitation may be defined as a process on the continuum of care that occurs between the time of cancer diagnosis and the beginning of acute treatment, includes physical and psychological assessments that establish a baseline functional level, identifies impairments, and provides targeted interventions that improve a patient's health to reduce the incidence and the severity of current and future impairments. Prehabilitation is the beginning of the rehabilitation care continuum during which there may be an opportunity to obtain a baseline status, identify pretreatment impairments, improve physical and emotional health before treatment, reduce treatment-related morbidity and/or mortality, decrease length of hospital stay and/or readmissions, increase available treatment options for patients who would not otherwise be candidates, and quickly facilitate return of patients to the highest level of function possible. The primary goal of prehabilitation is to prevent or reduce the severity of anticipated treatment-related impairments that may cause significant disability.
Prehabilitation from a Historical Perspective
Although prehabilitation is not a new concept and its use is not specific to individuals diagnosed with cancer, evidence-based prehabilitation interventions appropriate for use within this specific population are emerging. Historically, prehabilitation using unimodal or multimodal approaches has been used in diverse noncancer patient populations and demonstrated improved patient outcomes by means of a variety of methods. Before considering how prehabilitation can improve care in newly diagnosed cancer patients, it is important to briefly consider the historical evidence supporting the use of prehabilitation in other diverse patient populations.
One of the earliest articles on prehabilitation was published in the British Medical Journal in 1946 and was focused on improving the health of men, such that substandard military recruits could be fashioned into standard recruits. 11 Before prehabilitation, many recruits were simply rejected for poor general development caused by malnutrition, inadequate education, insanitation, poverty, and lack of opportunity. The prehabilitation program offered several interventions including nutritious food, lodging, hygiene, recreation, controlled physical training, and general education. Of the approximately Numerous recent prehabilitation studies have focused on outcomes after elective orthopedic surgery. 13Y21 For example, although case studies may be difficult to extrapolate to larger populations, one interesting study compared a patient who had 4 wks of prehabilitation with another patient getting usual care before knee replacement. 22 The patient who received prehabilitation had less pain and better function in the postoperative period than did the patient receiving usual care. A second case study of physical function outcomes involved a patient who had knee replacement surgery on the right with usual care that was later followed by knee replacement on the left with prehabilitation. 23 This patient demonstrated a 30% improvement in function, a 50% increase in knee strength, and decreased preoperative knee pain in the left knee. In a larger study by Swank et al., 16 researchers hypothesized that exercise before having surgery would improve outcomes and postoperative recovery. At the end of this study of 71 participants (35 in the prehabilitation group and 36 in the usual care group), the researchers concluded that short-term prehabilitation was more effective in increasing leg strength and the ability to perform functional tasks before total knee replacement than was usual care. Jack et al. 24 reported on the benefits of perioperative exercise training in elderly subjects, noting that, in patients who are deconditioned (Bless fit[), there is a higher incidence of morbidity and mortality. In this review, the authors also noted that there is a paucity of high-quality clinical trials of preoperative exercise training, particularly in the elderly. Although their review indicated that prehabilitation can improve objectively measured fitness in the short periods before major surgery, it was not clear how it impacted surgical outcomes in older people. However, they went on to explain that inspiratory muscle training before surgery may prevent specific complications such as atelectasis. These authors concluded, BTaken together, these findings are encouraging and support the notion that pre-and postoperative exercise training may be of benefit to patients. There is an urgent need for adequately powered randomized control studies addressing appropriate clinical outcomes in this field. [ 24 The relationship between physical and psychological outcomes is well known, and, as such, both have been considered when examining the efficacy of prehabilitation interventions. For example, a study conducted by Furze et al. 25 evaluated both physical and psychological outcomes in participants who were being scheduled for coronary artery bypass graft surgery. In this study, the researchers found that nurse counseling combined with a prehabilitation program (vs. nurse counseling alone) significantly reduced depression and cardiac misconceptions and improved physical functioning before surgery.
Because prehabilitation had been shown to improve physical outcomes, it seemed to follow that its use might also provide an opportunity to decrease hospital lengths of stay and/or decrease healthcare costs in other ways. Arthur et al. 26 found that, in patients who were planning to undergo an elective coronary bypass graft surgery, those who participated in a prehabilitation exercise intervention twice per week concomitant with education and nursing follow-up by telephone spent 1 day less in the hospital overall and less time in the intensive care unit than did controls. Further, prehabilitation patients reported improved quality-of-life for up to 6 mos after surgery. Another study from the Netherlands that focused on exercise of the respiratory muscles only had a similar outcome, additionally reporting fewer pulmonary complications after surgery. 27 The orthopedic literature, too, demonstrated success using prehabilitation to decrease lengths of hospital stay and postsurgical outcomes in the spinal surgery population. In one study of 60 patients who underwent primary lumbar decompression and fusion in Denmark, patients in the prehabilitation group reached recovery milestones faster and left the hospital earlier than those in the control group. 18 This study also found that the prehabilitation and early rehabilitation program was less costly per patient than was standard care. 20 Although the direct costs before surgery in the intervention group were higher because of the cost of the prehabilitation, the overall costs were lower and improved in both the direct and the indirect cost analysis of the perioperative period.
In addition to improving outcomes, decreasing lengths of stay, and improving surgical costeffectiveness, prehabilitation has also been shown to increase available treatment options for lung cancer patients, ultimately enabling patients previously considered poor candidates for pulmonary resection to have surgery. 28 Moreover, the benefits of prehabilitation are not limited to patients undergoing a hospitalization or disease-related intervention and have been targeted at vulnerable populations that are likely to be high users of healthcare resources. For example, Gill et al. 29 studied prehabilitation in community-dwelling frail older adults and demonstrated gains in physical performance, mobility, and ability to perform activities of daily living. Finally, by providing an opportunity to obtain pretreatment baselines, prehabilitation can facilitate better understanding of both the effects of treatment and factors that promote better outcomes as well as prevent an anticipated medical condition or lessen the severity of an existing one. 14,15
Lung Cancer Prehabilitation: A Model for Improving Outcomes in a Vulnerable Population
In a 2013 study, Billmeier et al. 30 assessed predictors of nursing home admission, severe functional impairment, or death 1 yr after surgery for nonYsmall cell lung cancer and wrote, BPatients perceive longterm disability to be one of the most undesirable complications of lung cancer treatments.[ Preoperative exercise testing in this population has been correlated with prognosis, and short-term intense physical therapy has been demonstrated to increase oxygen saturation, improve exercise capacity, and reduce hospital stays. 31, 32 A closer study of pulmonary cancer prehabilitation is warranted because it may be a model of care for other cancers in which prehabilitation has not been as well studied. Looking back at the literature, the issue of whether pulmonary prehabilitation might change a cancer patient's outcome or a physician's treatment options was initially examined by Weiner et al. 28 in 1997. In addition, it was of interest to determine whether it was possible to predict which lung cancer patients would tolerate lung resection, a potentially lifesaving treatment. This prospective and randomized study examined the effects of incentive spirometry and inspiratory muscle training on predicted postoperative pulmonary function (forced expiratory volume) after lung resection in patients with both chronic obstructive pulmonary disease (COPD) and lung cancer. Exercise interventions, used 2 wks before and for 3 mos after lung resection, were effective in significantly improving lung function. The authors went on to hypothesize that this beneficial effect could possibly hold true for patients with more severe lung disease who were not previously thought to be candidates for resection because of their poor lung function at baseline. The study demonstrated that prehabilitation not only could improve lung function but also may alter cancer treatment options for patients with comorbid lung disease.
In 1980, Dietz 33 described Bpreventive rehabilitation[ as an opportunity for patients who are high risk for surgery to decrease potential morbidity and mortality. Dietz recommended counseling and the teaching of techniques to overcome anxiety and fear of the unknown to all cancer patients. Preoperative breathing training was suggested for all patients but, in particular, for lung cancer surgical candidates, including breathing control and proper coughing technique to mobilize secretions.
Despite these early successes with prehabilitation interventions, in a 2001 article describing the Physical Exercise Across the Cancer Experience Framework, Courneya and Friedenreich noted, 34 BAn overview of the physical exercise literature indicates that only 1 [one] time period (i.e., prescreening) and cancer control outcome (i.e., prevention) has received significant research attention. Some time periods (i.e., treatment and resumption) and cancer control outcomes (i.e., coping and health promotion) have received modest research attention, whereas other time periods (i.e., screening/diagnosis, pretreatment, and posttreatment) and cancer control outcomes (i.e., detection, buffering, rehabilitation, palliation, and survival) have received only minimal attention. [ More recently, Sekine et al. 35 compared 22 lung cancer patients with comorbid COPD who had undergone rehabilitation before surgery with 60 historical controls. Patients with clinically and radiologically defined COPD underwent a prehabilitation exercise program for 2 wks comprising inspiratory spirometry, breathing and coughing exercises with bronchodilator nebulizers (five times per day), and exercise (walking 95000 steps per day). This program was continued until hospital admission and postoperatively until discharge. The control group received chest physiotherapy only during the postoperative period. Despite a lower forced expiratory volume in 1 sec/forced volume capacity ratio in the rehabilitation group, the length of stay was significantly shortened (28% decrease). The authors also observed a decreased need for tracheostomy and prolonged oxygen inhalation in the prehabilitation group. Interestingly, although this study included aerobic exercise (walking), it did not include any peripheral muscle strengthening; both aerobic exercise and strength training have been shown to be important elements of fitness programs.
Bobbio et al. 36 addressed exercise studies that incorporated both strength and aerobic components in a study in 2007. The prehabilitation program included cycle ergometry as well as trunk and upper limb free weight exercises for strength training that took place as 90-min outpatient appointments, 5 days per week for 4 wks. Twelve patients with COPD and nonYsmall cell lung cancer were studied, 11 of whom went on to lobectomy. This prospective observational study demonstrated a significant improvement in maximal aerobic capacity, as measured by an improvement in peak oxygen consumption (maximum oxygen consumption) despite an absence of changes in the resting forced expiratory volume in 1 sec/forced volume capacity ratio.
An Italian study recently confirmed the relevance of prehabilitation concepts in eight lung cancer patients with comorbid lung disease. 37 Patients who were not candidates for lobectomy because of markedly impaired pulmonary function were evaluated. Prehabilitation consisted of a structured, intense 1-mo session of 3 hrs of daily (5 days per week) aerobic exercises, breathing exercises, education, and cigarette smoking cessation. Pulmonary function status (forced vital capacity) was improved significantly, as was PaO 2 and walking tolerance (6-min walking distance), allowing these patients to successfully undergo lobectomy. Remarkably, this study not only demonstrated the physiologic benefit of a structured preoperative exercise program in lung cancer patients but also favorably changed treatment options for lung cancer patients with pulmonary disease.
Finally, Nagarajan et al., 38 in a review of ten studies of preoperative physical therapy and/or pulmonary rehabilitation, concluded that improvements in peak oxygen consumption support the hypothesis that prehabilitation programs improve exercise capacity and preserve postsurgical pulmonary function.
Cancer Prehabilitation: An Emerging Opportunity to Improve Outcomes in Oncology Care
As cancer prehabilitation research began to evolve beyond preserving pulmonary function in lung cancer patients, researchers started to examine other areas where prehabilitation might be applied. Urinary continence and erectile dysfunction are known complications in prostate cancer survivors, and, in one study, prehabilitation improved continence outcomes in patients who received pelvic floor exercise training before retropubic radical prostatectomy. The prehabilitation group achieved urinary continence earlier than did controls, although no long-term benefit accrued. 39 In a 2007 review that included 11 trials (N = 1028), it was confirmed that preoperative pelvic floor muscle training hastened the return of urinary continence after prostatectomy. 40 In 1980, Dietz recommended that rehabilitation programs involve patients undergoing a mastectomy from the time of their initial diagnosis; however, until recently, only anecdotal information about involving prehabilitation in breast and other cancer diagnoses and treatments had been obtained. 33 For example, a case study published in 2007 focused on prehabilitation of a patient for chemotherapy. A 42-yr-old breast cancer survivor was prescribed a walking program for 1 wk before and 8 wks during chemotherapy. 41 The patient demonstrated decreased fatigue and improvement in five of seven functional measures.
Mayo et al. 42 recently reexamined data from a randomized trial of two different prehabilitation programs before colorectal surgery in patients with benign or malignant colorectal neoplasms. One group used stationary cycling plus weight training during their prehabilitation, whereas the other group received recommendations to increase their daily walking and practice breathing exercises. Remarkably, the initial trial showed no significant benefit of the prehabilitation program, and the walking/ breathing group had greater functional walking capacity than did the cycling/strengthening group after prehabilitation. 42 These results were not predicted because the benefits of strength training in addition to aerobic conditioning are well known. Because of the unexpected outcomes, these data were later used to examine other factors that may predict the success of prehabilitation in preserving patient functional outcomes. A higher rate of postoperative complications was observed in those who deteriorated during prehabilitation training. Of those who completed the prehabilitation program, 33% improved their functional status, 38% stayed the same, and 29% deteriorated.
Moreover, Cheema and colleagues 43 noted that, as cancer survival rates continue to improve, the emphasis on decreasing morbidity has increasingly become an issue. The researchers wrote, BDecreased mortality among older complex patients has raised patients' expectations for [colorectal cancer] treatment and engendered additional concerns among patients including quality of life, community reintegration, physical performance after cancer resection and avoidance of treatment-related complications (i.e., patient-centered outcomes).[ 43 They concluded that more cancer patients are surviving longer and demanding more comprehensive care, highlighting the need for more research in all aspects of cancer prehabilitation.
Although prehabilitation has been shown to improve physical outcomes such as pulmonary function and urinary continence, its application and the need for its application often reach beyond physical and into psychosocial domains. In the study by Mayo et al. 42 described previously, it was also noted that those patients who did improve in functional capacity also demonstrated improvements in mental health and vitality. Men improved more than women did, and participants who had a lower functional status at baseline improved more than those who started at a higher functional status. Further, participants with higher pretreatment anxiety levels showed greater improvement as well. Predictably, patients who believed that their fitness level aided recovery showed more improvement than those who did not hold this same belief.
The relationship between the physical and the emotional burden of cancer continues to become more clearly linked. Banks et al. 44 published a recent study examining whether the elevated levels of psychological distress seen in cancer survivors were primarily related to aspects of the cancer diagnosis, to treatment, or to a related disability. In a review of selfreported questionnaire-based data from a Medicare database of nearly 90,000 Australian men and women 45 yrs or older, Banks and colleagues 44 found that the major cause of emotional distress was disability. The researchers wrote, BThe risk of psychological distress in individuals with cancer relates much more strongly to their level of disability than it does to the cancer diagnosis itself.[ Other studies have confirmed this link as well. For example, a study by Ponto et al. 45 of women living with ovarian cancer found that one predictor of distress was poor performance status. In yet another study of 112 Jordanian patients actively being treated with chemotherapy, the researchers found that lower scores in emotional and physical functioning were associated with higher reports of distress. 46 For the first time, a new study examined healthrelated quality-of-life among adult cancer survivors of all ages across the trajectory of survivorship compared with population norms. 47 The data from 1,822 cancer survivors and 24,804 individuals without a cancer history revealed that 24.5% of the cancer survivors reported poor physical health compared with 10.2% of those without cancer. Mental health reports showed a similar imbalance, with 10.1% of the cancer survivors reporting poor mental health compared with 5.9% of those without cancer. Extrapolated according to current population data, these results represent 3.3 million United States cancer survivors living with poor physical health and 1.4 million living with poor mental health.
Cancer Prehabilitation in the Elderly
Prehabilitation may also have positive effects on specific populations, such as elderly cancer survivors. Researchers examined the prevalence of exercise participation during and after primary cancer treatment in older (Q65 yrs) and the oldest (Q80 yrs) cancer patients who were newly diagnosed. 48 In this study, 408 participants with a mean age of 73 yrs were surveyed, and symptoms before chemotherapy and/or radiation therapy, symptoms during treatment, and symptoms 6 mos after therapy ended were recorded. Forty-six percent of the older and 41% of the oldest patients reported exercising during treatment. Six months after treatment ended, 60% of the older and 68% of the oldest patients reported exercising. Patients who exercised during and after treatment reported less shortness of breath, better self-reported health, less fatigue, and even less total symptom burden. These results suggest that if exercising during and after treatment improves selfreported health, more extensive research on the benefits of prehabilitation exercise in this population is needed. In fact, in 2012, a case report did illustrate the effect of prehabilitation in an elderly cancer patient. 49 An 88-yr-old woman underwent 3 wks of prehabilitation before hysterectomy for endometrial cancer. She sustained improvements in exercise tolerance for 8 wks postoperatively. There was no evidence of postoperative delirium despite multiple medical comorbidities (hypertension, coronary artery disease, and congestive heart failure). Two additional cases published in 2012 involving high-risk elderly patients with severe COPD and abdominal cancer reported effective prehabilitation and perioperative rehabilitation. 50 
Cancer Prehabilitation Using Psychosocial Interventions
In addition to physical interventions, prehabilitation provides an opportunity for psychosocial strategies that may be implemented immediately after a cancer diagnosis. Depression has been shown to increase the length of hospitalization in lung cancer patients undergoing thoracic surgery. 51 Further, there is evidence to suggest that psychosocial support immediately after diagnosis and before cancer treatments begin may improve outcomes. For example, Cohen et al. 52 studied 159 men scheduled to undergo radical prostatectomy who were randomly assigned to presurgical stress management, Bsupportive attention,[ or standard care groups. Researchers found that patients who received stress management had significantly less mood disturbance during the preoperative waiting time and significantly increased immune parameters after surgery. Dietz suggested that a patient undergoing a mastectomy should receive support from the time of initial examination to satisfactory return to society by offering psychological support to confront anxiety and fear of the unknown initially and promote adaptation at discharge. 33 Women with recurrent ovarian cancer described the state of living in limbo during the transition from health to illness as Bcharacterized by loneliness[ and a Bvulnerable position and existential struggle.[ 53 It has also been observed that newly diagnosed lung cancer patients expressed their greatest concerns about their illness during pretreatment planning and later after surgery. 53a In patients with colorectal cancer, preoperative stoma siting and education, which is usually performed postoperatively, may reduce anxiety, complications, and healthcare costs. 54, 55 
Judicious Timing of Cancer Prehabilitation Interventions
Delays in cancer treatment may negatively affect prognosis. 56Y58 Therefore, the use and the timing of prehabilitation in relationship to the onset of acute cancer treatment must be seriously considered. For example, a 2011 meta-analysis study of 15,410 patients with colorectal cancer found that a 4-wk increase in the time between colon resection and chemotherapy was associated with a significant decrease in both overall survival and disease-free survival. 59 A feasibility study in 13 patients by Jones et al. 60 examined both the timing and the effect of structured endurance exercise interventions that compose a 4-to 6-wk structured exercise program that was used to increase maximal aerobic capacity on surgical outcomes in lung cancer patients. Patients achieved significant benefit in improved exercise capacity while awaiting lobectomy for lung cancer. The gain in maximal aerobic capacity of prehabilitation patients was determined and compared with previous studies of postsurgical pulmonary rehabilitation benefit. The improvements seen after this short program were similar to those seen in longer traditional exercise programs of 12Y15 wks. In a follow-up literature review including nine additional studies, Nagarajan et al. 38 concluded that, BThis proves that PRP [preoperative rehabilitation program] can improve exercise capacity in patients prior to major thoracic surgery.[ DISCUSSION Cancer prehabilitation is an emerging medical disciplineVone that may include unimodal or multimodal approachesVthat should be tailored to the needs of the individual patient (Table 2) . Certainly, the current literature seems promising and is consistent with optimizing health at every opportunity along the care continuum. However, more research is urgently needed in cancer prehabilitation to identify the best interventions to use in various patient populations. For example, answering the question of whether prehabilitation protocol A might improve compliance with acute cancer treatment protocol B is an important one. It seems reasonable to hypothesize that tailored prehabilitation protocols that better prepare patients for upcoming physical and psychological challenges would increase their compliance with acute cancer treatment protocols and, therefore, 
Cancer Prehabilitation
improve cancer treatment survival outcomes. This is an important area for future research. Newly diagnosed cancer patients are often seeking ways to become immediately involved in their care that may go beyond decision making about upcoming treatments. A common question that oncology healthcare professionals hear from patients is, BWhat can I do right now to help myself?[ Cancer prehabilitation affords the oncology health professional an excellent opportunity to provide expert guidance regarding targeted prehabilitation interventions that simultaneously improve physical and psychological health outcomes and create a partnership with the patient.
During cancer prehabilitation, patients receive assessments and interventions that address not only their current physical and psychological function, including preexisting impairments and comorbid conditions, but also avoidance or attenuation of future cancer treatmentYinduced impairments and disabilities that may negatively impact their health and health-related quality-of-life (Table 3) . Approaches may include exercise, medical management, nutritional counseling, psychosocial strategies, and other interventions designed to better prepare patients for the challenges of forthcoming cancer treatments.
Before planning any prehabilitation course or implementing any intervention, it is important to first establish the current functional status of the patient and identify any comorbidities. A recent study approached prehabilitation and the importance of obtaining baseline functional status before chemotherapy from a survey standpoint. Faul et al. 61 questioned 192 patients with cancer of various diagnoses and stages about their level of independent exercise and their quality-of-life 1 wk before their first chemotherapy infusion. Two-thirds of the patients, all of whom were exercising the week before chemotherapy began (43% at a mild level and 57% at a moderate to strenuous level), had lower levels of anxiety and depression and better overall mental and physical quality-of-life than those who did not exercise. These results consequently emphasize the need to document baseline exercise levels and understand how these may affect quality-of-life outcomes when designing a patient-centered prehabilitation program.
After baseline assessment, it is necessary to then examine the many potential interventions that might be efficacious within each approach, noting that implementation of each intervention is dependent on the location and the extent of the cancer as well as the premorbid status of the patient. For example, in a lung cancer patient who has an active nicotine addiction, applicable prehabilitation interventions may include breathing exercises and other elements of pulmonary rehabilitation, smoking cessation, and coping skills (Fig. 1) . The interventions chosen will ideally complement each other to improve the physical and the psychological health of a newly diagnosed cancer patient (e.g., a lung cancer patient) before beginning acute cancer treatments. Prehabilitation interventions should be focused on improving health outcomes. For example, smoking cessation and alcohol cessation or reduction are well known prehabilitation interventions that may improve cancer treatment outcomes. 62 Smoking cessation in lung cancer patients before undergoing surgical resection is, then, an obvious intervention. However, there are many other types of cancer diagnoses in which smoking has been shown to be deleterious to the perioperative and postoperative recovery. 63, 64 One study in patients with brain tumors and another study in patients with gastrointestinal and thoracic cancers demonstrated both increased morbidity and mortality in current smokers. 65, 66 Both studies concluded that cigarette smoking is associated with poor surgical outcomes, increased morbidity and mortality, and more complications postoperatively. The authors recommended smoking cessation to mitigate these risks, and one set went on to state, Bsmoking cessation should be encouraged prior to all major cancer surgery in the VA [Veterans Affairs] population to decrease postoperative complications and length of stay.[ 66 Another area where prehabilitation might promote better health outcome is in radiation therapy. Pardo Masferrer et al. 67 investigated the use of a ureabased cream before radiation therapy. Ninetyeight patients used the lotion three times per day for 2Y3 wks before therapy. Compared with historical controls who began cream application concurrent with radiation therapy, these patients demonstrated that consistent application of urea-based cream before radiation therapy made the development of radiation dermatitis less likely and reduced skin toxicity.
Prophylactic swallowing exercises in patients with head and neck cancer have also been studied. 68 In 2012, Kotz et al. 69 published a randomized controlled trial that found that patients who completed prophylactic swallowing exercises had improved swallowing function at 3 and 6 mos after chemoradiation therapy, although not immediately after chemoradiation FIGURE 1 Examples of unimodal and multimodal prehabilitation interventions. Each puzzle piece represents a unimodal intervention approach that, when combined with other puzzle pieces into a group, offers a multimodal approach to prehabilitation. The three-part multimodal approach shown in this example is designed for a lung cancer patient population. However, as needed, the group could be expanded to include other interventions too (e.g., pain management). This puzzle model is an example and is not intended to include all prehabilitation interventions. Reproduced with permission from Oncology Rehab Partners, LLC.
www.ajpmr.com Cancer Prehabilitation therapy, or at 9 and 12 mos after chemoradiation therapy. Carroll et al. 70 reported that prehabilitation swallowing exercises produced measurable improvements in posttreatment swallowing function in patients with head and neck cancer who underwent organ-preservation chemoradiation therapy. Roe and colleagues 71 recently surveyed speech and language therapy teams via a national network in the United Kingdom and found that, of the 42 participants who completely filled out the survey, 71.4% (n = 30) advised patients on prophylactic swallowing exercises. Roe et al. 71 noted that this was Bin keeping with expert opinion and emerging evidence. [ It is important to consider not only physical but also psychological interventions that may promote better health outcomes. The need for psychosocial support in some patients may be greatest at the time of diagnosis, as they work to acclimate to the changes that this will mean in their lives and rally for the challenges ahead. Providing support and instruction in coping skills during this waiting period, when survivors are in limbo, may be beneficial in alleviating some of their stress and anxiety. 72, 73 It is also possible that prehabilitation psychosocial interventions, including coping skills, may help patients move ahead with treatment decisions, further avoiding treatment delays.
In addition, it is also important to understand and acknowledge the concerns that patients may have regarding the initiation of their acute cancer treatments. The reduced survival outcomes in patients who delay therapy support what some cancer survivors fear: that any delay in starting treatment may contribute to a worse outcome. However, it is the exception rather than the rule that someone who is diagnosed with cancer immediately begins treatment. The duration of the waiting period between diagnosis and the start of treatment may depend on many factors, including second opinions; surgical schedules; further testing; and, sometimes, a patient's psychological stateVthe patient may simply feel overwhelmed and unable to readily deal with a new cancer diagnosis and the anticipated treatment. Therefore, the period between diagnosis and the start of acute cancer treatments may provide an opportunity for prehabilitation interventions that address both physical and psychological issues.
With every new cancer diagnosis, physicians weigh the benefits of treatment vs. the risks. Included in that analysis is always a consideration of (1) which therapies may slow the progression of the disease, put the disease in remission, or even cure the malignancy and (2) how short-and long-term effects of those therapies, often used concurrently or sequentially, might increase the risk for significant treatmentrelated morbidity. Preventing or minimizing treatmentrelated morbidityVespecially chronic impairments that may result in significant disabilityVshould be a primary goal for all oncology clinicians. 3 
SUMMARY
Cancer prehabilitation, defined as a process on the continuum of care that occurs between the time of diagnosis and the beginning of acute treatment, includes physical and psychological assessments that establish a baseline functional level, identifies impairments, and provides targeted interventions that improve a patient's health to reduce the incidence and the severity of current and future impairments. In an impairment-driven cancer rehabilitation model, identifying current and anticipating future impairments are a critical first step in improving healthcare outcomes and decreasing costs. The opportunity to assess baseline status and intervene to treat or prevent impairments begins almost immediately after diagnosis and continues throughout the care continuum.
Perhaps, with most new cancer diagnoses, there is an opening, whether a few days or a few weeks, to provide prehabilitation interventions. Pairing targeted psychological and physical prehabilitation interventions in a multimodal approach is likely to offer the best overall outcomes. Although the current evidence is limited, determining and taking advantage of this Bwindow of opportunity[ for each cancer patient/population are an important area of future research that should focus on identifying the most effective prehabilitation interventionsVthose that improve patient outcomes and reduce direct and indirect healthcare costs. 
